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Comparison of the respiratory rate among different resistant strains of the beet 
armyworm[] Spodoptera exigual] Hübner|[] Lepidoptera] Noctuidae[] to lambda- 


cyhalothrin 
MU Wei'” [] WU Kong-Ming' * [] GUO Yu-Yuan'[] ZHANG Wen-Jf] 1. Institute of Plant Protection[] Chinese Academy of 
Agricultural Sciences[] Beijing 100094[] China[] 2. College of Plant Protection[] Shandong Agricultural University[] 
Tai'an[] Shandong 2710180 Chinal] 3. College of Science[] China Agricultural University[] Beijing 1000940 Chinal] 
Abstract[] Respiratory rates of 3 — 5 instar larvae of the susceptible strain] SS[[] near isogenic lines-resistant strain 
O NILs-RR[TI] resistant strain] RR[] of the beet armyworm[] Spodoptera exigua[] Hübner[] to lambda-cyhalothrin were 
determined under the condition of 25 + 1*C[] RH 7096[] illumination 3 000 Ix and photoperiod 14L: 10D. The results 
indicated that there were no significant differences in the respiratory rates of the same instar larvae among the three 
straind] and the increase of resistance level to lambda -cyhalothrin did not resulted in the change of the fundamental 
respiratory rate. Treated with lambda- cyhalothrin[] all the larva respiratory rates of the three strains increased with the 
increase of treatment dose. Howevei[] the respiratory rate of the NILs-RR strain was higher than that of the RR strain[] 
and both were higher than that of the SS strain under their respective LC and LCs doses. Тһе highest respiratory rate of 
the two resistant strains and the susceptible strain appeared at 5 h and 2 h after treatment[] respectively. The high level 
periods of the respiratory rates in the two resistant strains were significantly longer than that of the susceptible strain. It 
would take 24 h and 15 h respectively for the resistant strain and the susceptible strain to recover to the initial levels of 
their respiratory rates. lt was so inferred that correlation existed in some extent between the increasing rates of the 
respiratory rate and the ability of detoxification metabolism to lambda- cyhalothrin in S. exigua larvae after treatment. 
Key words[] Spodoptera exigua[] insecticide resistance[] resistant strain[] susceptible strain[] respiratory rate[] lambda- 
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Fig. 1 Respiratory rates of different instar larvae of 
the SS[] RR апа NILs-RR strains of Spodoptera exigua 
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Table 1  Toxicities of lambda-cyhalothrin to different instar larvae of the resistant and susceptible strains of Spodoptera exigua 














00 000000 * Ш +0000 LCA] ут] 0000 
Strain Mean weight per larvd] mg b valud] + SED 0 95% CH] Resistance ratio 
3 [0 3rd instar 
SS 11.6x1.5c 2.850 + 0.614 0.5601 0.424 ~ 0.7330 1 
RR 11.2+1.5 с 1.975 + 0.544 137.761] 118.638 ~ 166.649] 246 
NILs-RR 10.5x1.4c 2.575 x 0.491 138.834] 111.842 ~ 171.052[] 248 
A[] 4th instar 
SS 43.3+3.1 b 2.185 x 0.453 0.961] 0.686 ~ 1.3030 1 
RR 40.6x2.9b 1.877 x 0.442 235.152] 195.191 ~ 294.049[] 244 
NILs-RR 42.6+2.7 b 2.337 + 0.510 288.051] 214.462 ~ 411.5210 299 
5[] 5th instar 
SS 92.7+3.8 а 2.046 + 0.404 2.672] 1.652 ~ 3.9790 1 
КК 94.8 + 5.0 а 2.195 + 0.562 485.851] 436.854 ~ 558.364] 182 
NILs-RR 92.8+4.4а 2.256 + 0.377 549.320] 494.420 ~ 615.852 206 
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paüamgpapnaapanapna-gapan 





Data are mean + 500 and those followed by different letters are significantly different by Duncan's multiple range tes] P < 0.050. $50 RR and NILs-RR 


represent the susceptible parent strain[]he resistant parent strain to Jambda-cyhalothrin and the near isogenic lines-resistant strain[] respectively . 
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Table 2 Comparison of the respiratory rate among the SS, RR апа NILs-RR strains of Spodoptera exigua Ath instar 
larvae untreated /Jambda-cyhalothrin with as the control 
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ПП ПППП Respiration rate of larvae in different time post-treatment 
Strain Dosd] пе] 
15 min lh 2h 5h 10 h 15h 24 h 
SS 0 149.3+4.2 а 151.7+4.9 а 154.8+4.7 а 151.6+4.0 а 145.5+3.4а 147.5+4.6a 148.4+3.5 а 
NILs-RR 0 147.8 + 5.7 а 153.2+4.8 а 149.6+4.6 a 143.7+4.5a 152.4+ 5.0 а 150.5 +4.0 а 156.8 + 5.8 а 
КК 0 150.8 + 5.7 а 153.6+6.8 а 147.6+3.3 а 148.7+5.2 а 152.4+6.5 а 152.4+ 5.3 а 146.8 +6.6 а 
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Data are mean € SD[] and those within a column followed by different letters mean significant difference among strains by Duncan's multiple range tes(] P < 


0.050. The same below. 
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Table 3 Comparison of the respiratory rate among the SS, RR and NILs-RR strains of Spodoptera exigua 4th instar larvae 
treated with lambda-cyhalothrin іп LC;, doses 
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ПП ПППП Respiration rate of larvae in different time post-treatment 
Strain Dosd] пе] 
15 тіп lh 2h 5h 10 h 15 h 24 h 
SS 0.23] LC] 147.2x5.3a 156.2+4.8 с 171.1+5.6 с 153.0+ 5.3 с 146.9+4.5 с 148.5+5.1b 150.7+4.3 а 
NILs-RR 0.25 152.1+4.1 а 165.2+5.3 с 176.7 £4.4 с 168.3+5.1 c 154.3+3.0 с 157.4+ 5.3 Ь 155.8+6.5a 
50 LC] 141.2 + 5.8 а 190.9 + 3.2 а 199.5 +4.2 а 228.1 + 5.4 а 183.0+ 5.6 а 169.9 +5.4а 158.3 +4.9 а 
RR 0.25 149.4+4.8 а 160.8+5.3 с 173.8+5.0 с 158.8+3.9 с 150.2+5.7 с 150.3+4.0b 153.7x4.6a 
50] LC 153.5x6.5 а 179.4 € 5.3 b 182.8£4.4 b 196.2x4.7 b 174.0x6.4 b 161.0 + 5.3ab 164.7+4.9 а 
Жа BAARAK ОС AUS FARAR SS. RR fe NILe-RR 3 А "fU E 85:3 тй 


Table 4 Comparison of the respiratory rate among the SS, RR and NILs-RR strains of Spodoptera exigua 4th instar larvae 
treated with lambda-cyhalothrin in LCs, doses 
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ПП ПППП Respiration rate of larvae in different time post-treatment 
Strain Dosd] пе] 
15 тіп lh 2h 5h 10 h 15h 24 h 

55 0 10 150.3 + 4.9 а 168.3 +6.4 с 186.0 =4.3 с 184.9 +6.7 с 165.4+3.8 b 156.6+5.8 Ь 151.6+4.4а 
NILs-RR 250] 150 153.9+4.2 а 210.4+4.1 а 229.3+4.2 а 245.5+5.6a 193.5+4.1 а 174.1+6.5 а 165.1+3.1 а 
КК 2501 1С50 146.9 £4.7 а 196.8x 6.3 b 204.5 + 5.3 b 225.6+5.9Ь 186.1x4.6a 168.4x5.4b 159.5 +5.2 а 
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